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7KHSUHVHQWVWXG\ LVDQHPSLULFDO LQYHVWLJDWLRQ LQ WKHEHKDYLRXURIPL[HG WUDIILFVWUHDPVSHHGDQGIORZUDWHRQDQ
DFFHVVFRQWUROOHGXUEDQDUWHULDOLQ6XUDWFLW\LQ*XMDUDWVWDWHRI,QGLD)LHOGWUDIILFVXUYH\VDUHFDUULHGRXWWRFDSWXUH
WKHFODVVLILHGYROXPHDQGVSHHGGDWDWKURXJKPDQXDODVZHOODVYLGHRJUDSKLFWHFKQLTXH0XOWLUHJLPHVSHHG±IORZ
UHODWLRQ LV GHYHORSHG EDVHG RQ WKH PLQ GDWD H[WUDFWHG IURP WKH ILHOG VXUYH\ 8QREVHUYHG GDWD LV VLPXODWHG E\
DUWLILFLDOQHXUDOQHWZRUNPRGHO7KUHVKROGVRIOHYHORIVHUYLFHEDVHGRQYROXPHWRFDSDFLW\UDWLRDUHHVWDEOLVKHGE\







0HWURSROLWDQ FLWLHV LQ ,QGLD DUH ZLWQHVVLQJ YHU\ KLJK UDWH RI SRSXODWLRQ LQFUHDVH DQG KHQFH ULVH LQ
WUDIILFRQWKHLU WUDQVSRUWFRUULGRUV,W LV LPSHUDWLYHWRPRQLWRUWKHTXDOLW\RIWUDQVSRUWVXSSO\LQWHUPVRI
OHYHORIVHUYLFH IRUDUWHULDOFDWHJRU\RI URDGVIRUHYDOXDWLQJYDULRXV WUDQVSRUW LPSURYHPHQWSURJUDPPHV
RQVKRUWWHUPDQGORQJWHUPEDVLV&DSDFLW\RIDQXUEDQURDGIRUPVDFULWLFDORSHUDWLQJFRQGLWLRQDIIHFWLQJ
PRELOLW\DQGPDQRHXYUDELOLW\RIYHKLFOHVLQWKHWUDIILF5HODWLRQVKLSRIWUDIILFVWUHDPVSHHGDQGIORZUDWH
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FRPSOLDQFH WR FODVVLFDO FDUIROORZLQJ WKHRU\ E\ WKH KHWHURJHQHRXV WUDIILF SO\LQJ RQ ,QGLDQ URDGV WKH
DQDO\VLVRIWKHIORZEHKDYLRXUEHFRPHVPRUHFRPSOH[DQGFKDOOHQJLQJWRKDQGOHPLFURVFRSLFDOO\






WKDW WKH WUDIILF FRPSRVLWLRQ SOD\V D YLWDO UROH LQ GHWHUPLQLQJ FDSDFLW\ RI DUWHULDO URDGV &KDQGUD HW DO




EXW YHU\ OLPLWHG VWXGLHVKDYHEHHQ FDUULHGRXW LQ ,QGLDQKHWHURJHQHRXV WUDIILF FRQGLWLRQ 0DLWUD HW DO
PDGHVWXG\RQGHYHORSPHQWRI/26FULWHULDEDVHGRQFRQJHVWLRQOHYHOVRIVHUYLFHKDYHEHHQ
SURSRVHGZLWKLQDVWDEOHIORZ]RQHDV$±(DQGRQHUHSUHVHQWLQJDQXQVWDEOHRSHUDWLRQDV)0DUZDK
HW DO  KDG VWXGLHG WKH OHYHO RI VHUYLFH FODVVLILFDWLRQ IRU .DQDSXU FLW\ )RXU UDQJHV RI OHYHOV RI
VHUYLFH DUH SURSRVHG EDVHG RQ MRXUQH\ VSHHGV RI FDUV DQGPRWRUL]HG WZRZKHHOHUV FRQFHQWUDWLRQ DQG






PRGHO LV DSSOLFDEOH WR XQGLYLGHG XUEDQ VWUHHWV ZLWK UHODWLYHO\ KLJK SURSRUWLRQ RI ULFNVKDZV 3UDVDQWD
NXPDUHW DO KDVGHILQHGVSHHG UDQJHV IRU OHYHORI VHUYLFHFDWHJRULHVRI XUEDQVWUHHWV IRU ,QGLDQ
FLWLHV8UEDQ VWUHHWVDUHFODVVLILHG LQWRQXPEHURIFODVVHVEDVHGRQ WKH IUHH IORZVSHHGVJHRPHWULFDQG
VXUURXQGLQJ HQYLURQPHQWDO FKDUDFWHULVWLFV RI VWUHHW VHJPHQWV &OXVWHU DQDO\VLV PHWKRGV DQG WKHLU
YDOLGDWLRQSDUDPHWHUVZHUHXVHGRQDYHUDJHWUDYHOVSHHGGDWDIRUFODVVLILFDWLRQRIXUEDQVWUHHWVDQG/26
FDWHJRULHV7KHVSHHGUDQJHVIRXQGLQWKLVVWXG\DUHSURSRUWLRQDWHO\ORZHUWKDQWKDWPHQWLRQHGLQ+&0




XQGHUPL[HG WUDIILF FRQGLWLRQ DQG DOVR WR HVWDEOLVK OHYHO RI VHUYLFH WKUHVKROGV IRU WKH SUHYDLOLQJ WUDIILF




,W LV DFFHVV FRQWUROOHG VL[ODQHGLYLGHG URDGSDVVLQJ WKURXJK WKH UHVLGHQWLDO ORFDOLWLHV HGXFDWLRQDO DUHD
UHFUHDWLRQDODQGVKRSSLQJDUHDV7KHPDLQFDUULDJHZD\LVODQHGLYLGHGZLWKVHUYLFHURDGVRQHLWKHUVLGH
WR SURYLGH DFFHVVLELOLW\ WR ORFDO WUDIILF DQG HQVXUH XQLQWHUUXSWHG PRYHPHQW RI WKURXJK WUDIILF
&DUULDJHZD\ZLGWKLQHDFKGLUHFWLRQLVP














7KH WUDIILF YROXPH VWXG\ LV FDUULHG RXW IRU  KRXUV WRZDUGV 'XPDV GLUHFWLRQ RQ *DXUDY3DWK RQ
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UDQJHV IURP  RQ ZHHN HQGV WR  NPSK GXULQJ ZHHN GD\ HYHQLQJ SHDN KRXU 6XQGD\ HYHQLQJ
SHULRGVKRZVWKHFUDZOLQJVSHHGDVFRPSDUHGWRDOORWKHUSHULRG
7UDIILF6SHHG)ORZ0RGHOV
7KH WKHRU\RI WUDIILF IORZHQDEOHVXV WRGHVFULEH WKHUHODWLRQVKLSEHWZHHQ WUDIILF IORZGHQVLW\DQG
VSHHG*UHHQVKLHOGVWXGLHGWKHWUDIILFIORZUHODWLRQVKLSVIRUWKHILUVWWLPHDQGSURSRVHGDOLQHDUIXQFWLRQ
EHWZHHQ VSHHG DQG WUDIILF GHQVLW\ V 7KHVH UHODWLRQVKLSV KDYH EHHQ XVHG DV D WRRO WR GHWHUPLQH
GHVLJQ FDSDFLWLHV WRGHWHUPLQH OHYHO RI VHUYLFH WR FKDUDFWHUL]HGLIIHUHQW RSHUDWLQJ FRQGLWLRQRQ D URDG






,W FDQEH VHHQ WKDW WKH ILHOG VWXG\KDVQRW EHHQ DEOH WR FDSWXUH IORZ UDWHV IURPQHDUO\  WR
YHKKU DQG  WR YHKKU DQG FRUUHVSRQGLQJ VSHHG YDOXHV ,Q RUGHU WR IXOO\ XQGHUVWDQG WKH IORZ
EHKDYLRUDFURVV WKH UDQJHRI YROXPH LW LVQHFHVVDU\ WRJHQHUDWHPLVVLQJVSHHGGDWD IRU WKHVH IORZ UDWH
JDSV$11LVDQHIIHFWLYHWRROIRUVXFKSXUSRVHDVLWUHFRJQL]HVWKHUHODWLRQEHWZHHQWKHLQSXWDQGRXWSXW
YDULDEOHV ZLWKRXW H[SOLFLW PRGHO VSHFLILFDWLRQ $OVR WKHUH LV QR QHHG WR PDNH DVVXPSWLRQ DERXW WKH

















%DVHG RQ WKH SHUIRUPDQFH SDUDPHWHUV WKH ILQDO PRGHO FRQILJXUDWLRQ LV IUR]HQ DQG EDVHG RQ WKDW
QHWZRUNVWUHDPVSHHGVDUHSUHGLFWHGIRUWKHXQREVHUYHGIORZUDWHV&RPSDULVRQRIPRGHORXWSXWIRUHQWLUH
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GDWDVHW LVEDVHGRQNPHDQDOJRULWKPV$FFRUGLQJO\ OHYHORIVHUYLFHRI WKHURDGVHFWLRQ LVFODVVLILHG
























7KH WUDIILF IORZ EHKDYLRU LQ KHWHURJHQHRXV WUDIILF LQ ,QGLDQ XUEDQ FRQWH[W LV REVHUYHG WR EH TXLWH
FRPSOH[ZLWK ORRVH ODQH GLVFLSOLQH DQG GLYHUVH VWDWLF DQG G\QDPLF FKDUDFWHULVWLFV RI WKH YHKLFOHV 7KH




VLPLODU VWXGLHV LQ ,QGLD 7KH HVWDEOLVKHG /26 WKUHVKROG EDVHG RQ WKH FDSDFLW\ DQG YROXPH ZLOO EH
DSSURSULDWHLQH[DPLQLQJWUDIILFTXDOLW\)XUWKHUWKHHVWDEOLVKHGFDSDFLW\DQG/26FULWHULDZLOOEHXVHIXO
IRUWKHORQJDQGVKRUWWHUPWUDQVSRUWLQIUDVWUXFWXUHSODQQLQJE\WKHORFDOJRYHUQPHQW
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